Owing to valuable biological activities of 1,3,4-oxadiazole, sulfamoyl and piperidine functionalities, some new 1-(4-{[(5-substituted-1,3,4-oxadiazol-2-yl) thio]methyl}benzene sulfonyl)-4-methylpiperidine (6a-o) derivatives have been introduced. The target molecules were synthesized from different aralkyl/aryl carboxylic acids, 1a-o, through a series of steps. First the compounds, 1a-o, were converted to heterocyclic 1,3,4-oxadiazole nucleophiles, 4a-o. Second an electrophile as 1-(4-bromomethylbenzenesulfonyl)-4-methylpiperidine (5) was synthesized from 4-methylpiperidine. Finally the target compounds, 6a-o, were prepared by reacting 4a-o with 5 in DMF and LiH. The final compounds were structurally elucidated by spectral data of IR, 1 H-NMR and EI-MS. All the compounds were screened for their antibacterial evaluation and found to exhibit valuable results.
INTRODUCTION
New diseases have been discovered and also the commercial drugs have become ineffective against the old ones. So a large work has to be performed in this regard in search of new more potent drug molecules. Organic synthesis along with other fields of research is continuously being used for drug development program and hence designing new drug candidates 1, 2 .
Oxadiazole is a class of heterocyclic organic compounds that is known because of its magnificent therapeutic potential 3 . 1,3,4-Oxadiazole moieties display an inclusive variety of biological and pharmacological activities, for example, anti-cancer, anti-oxidant, anti-tubercular [4] [5] [6] . Besides anti-bacterial and anti-fungal properties, they have other biological properties such as anticonvulsant, anti-inflammatory and anti-anxiety 7, 8 . Sulfonamides, antimicrobial agents, are synthetically formed from sulfanilic acid [9] [10] [11] . They are highly putative antibiotic due to their cost effectiveness and stable chemical activity 12 . Correspondingly, they exhibit antibacterial, antiviral, diuretic, anti-carbonic anhydrase and anti-thyroid activities 13, 14 . The piperidine and its derivatives have also acquired substantial prominence to medicinal chemistry because of the wide variety of their biological and pharmaceutical properties 15 . Apart from this, piperidine nucleus is playing fundamental role as agrochemicals, anti-depressants, analgesics, anti-bacterial, anti-fungicidal, anti-histaminic, anti-HIV and anti-cancer agents 16, 17 . The valuable biological results of nominated functionalities prompted us to synthesize some new molecules bearing all these functionalities together in a single molecule and further to evaluate their pharmacological behavior regarding antibacterial activity. In continuation of previous attempts by our group in this regard 18, 19 , the presented compounds with some new chemical entities were synthesized and subjected to antibacterial screening against certain strains of Gram-negative and Gram-positive bacteria.
EXPERIMENTAL

General
All the chemicals (Merck & Alfa Aesar) and analytical grade solvents were purchased through local suppliers. Melting points were taken on Griffin and George melting point apparatus by open capillary tube method. TLC plate F 256 20 x 20 cm coated with silica gel was used to detect the purity of the synthesized compounds, developed by different ratios of n-Hexane and EtOAc as solvent system. UV lamp was used to visualize the TLC. With the help of KBr pellet method, IR spectrum was recorded by using Jasco-320-A spectrophotometer.
1 H-NMR spectra were recorded on Bruker spectrometers at frequency 400 MHz, taken in deuterated chloroform, indicating chemical shifts value in ppm and taking TMS as reference standard.
Procedure for the synthesis of different ethyl esters (2a-o)
The different organic acid (0.02 mol; 1a-o) was taken in 200 mL round bottom flask. 20 mL absolute ethanol (99%) was added to the flask and stirred for ten minutes to homogenize the reaction contents. Later on, 2.5 mL concentrated sulphuric acid, an activator, was added and reaction contents were refluxed for 3-4 hours. Thin layer chromatography was the technique used to monitor the completion of reaction by using 1:4 ratio of n-hexane and ethyl acetate as mobile phase. After maximum completion, reaction mixture was treated with 10% aqueous Na 2 CO 3 (pH 9-10) to neutralize the reaction mixture and to remove unreacted free acid. To get the pure esters, solvent extraction of neutralized reaction mixture was performed by 50 mL of CHCl 3 in a separating funnel for 3-4 times. After that CHCl 3 layer was separated from the lower density aqueous layer and was distilled by using rotary evaporator to acquire ethyl esters.
Procedure for the synthesis of different aralkyl/aryl acid hydrazides (3a-o)
The ethyl esters (0.15 mol; 2a-o) were taken in 250 mL round bottom flask. About 30 mL of methanol was added to the flask and homogenized by stirring at room temperature. Hydrazine hydrate (80%; 0.15 mol) was introduced to the flask drop wise and the reaction apparatus was refluxed for 5-6 hrs. Reaction progress was confirmed by thin layer chromatography. n-Hexane and ethyl acetate (3:2). At the end of reaction, excess of solvent was evaporated and residue was poured into the ice cold water. Precipitates of acid hydrazides were filtered, washed with water and dried. Re-crystallization of acid hydrazides was performed by using methanol. The aralkyl/aryl acid hydrazides (0.01 mol; 3a-o) were dissolved in 20 mL absolute C 2 H 5 OH in a 250 mL of round bottom flask. Solid KOH (0.02 mol) and carbon disulphide (0.02 mol) were added to reaction flask. The reaction contents were refluxed for 4-5 hrs with continuous stirring. H 2 S was evolved during the completion of reaction. Completion of reaction was confirmed by thin layer chromatography by using n-hexane and ethyl acetate (3:2) as mobile phase to develop a chromatogram. After confirmation, cold distilled water was added to the flask contents along with the addition of dilute HCl (pH 4-5). Precipitates of title compounds were filtered, washed with distilled water and dried. To obtain the pure products, precipitates were recrystallized from methanol.
2.5.
Synthesis of 1-(4-bromomethylbenzenesulfonyl)-4-methylpiperidine (5)
4-Methylpiperidine (0.0126 mol; a) was taken in an iodine flask. Aqueous sodium carbonate solution (15%), a weak base, was added to maintain a pH of 9. Small amount methanol (2-3 mL) and 4-bromomethylbenzenesulfonyl chloride (0.0126 mol; b) were added to the mixture pinch by pinch. The mixture was shaken vigorously and set to stir for 1 hour till precipitation. White precipitates of 1-(4-bromomethylbenzenesulfonyl)-4-methylpiperidine were filtered, washed with distilled water and dried. The synthesized electrophile was re-crystallized from methanol and used for further reaction.
2.6. General procedure for the S-substituted derivatives (6a-o) The molecules 4a-o (0.0006 mol) were homogenized in 5-10 mL of N,N-dimethylformamide in a round bottom flask and then (0.0006 mol) of lithium hydride was added along with stirring. After half hour stirring, 1-(4-bromomethylbenzenesulfonyl)-4-methylpiperidine (0.0006 mol) was poured into homogeneous solution and further stirred for 4-6 hours. After confirmation of reaction completion by Thin Layer Chromatography, ice cold distilled water was introduced into reaction contents along with 2-3 drops of aq. NaOH. The mixture was gently shaken and precipitates of title compounds were acquired through filtration. Precipitates were washed with distilled water and dried. All the compounds were re-crystallized from methanol.
2.7. Physical and spectral data of synthesized compounds 2.7.1. -5ꞌꞌꞌ), 1.21-1.11 (m, 1H, H-4ꞌꞌꞌ 
1-(4-
{
1-[4-({[5-(2,4-Dichlorophenyl)-1,3,4-oxadiazol-2-yl]thio}methyl) benzene sulfonyl]-4-methylpiperidine (6h)
White amorphous solid; M.P: 109-111 o C; Yield: 80%; M.F: 
Antibacterial activity assay
The antibacterial activity was performed using sterile 96-wells microplates under aseptic environments. The method is based on the principle that microbial cell number increases as the microbial growth proceeds in a log phase of growth which results in increased absorbance of broth medium 20, 21 .
Statistical analysis
All the calculations were accomplished after performing the experiment thrice and then analyzing statistically by Microsoft Excel 2010.
RESULTS AND DISCUSSION
Stimulated by significance of piperidine and 1,3,4-oxadiazole on the pharmaceutical and biological grounds, the synthesis of 1-(4-{[(5-substituted-1,3,4-oxadiazol-2-yl)thio]methyl}benzenesulfonyl)-4-methylpiperidine (6a-o) was carried out by the protocol elaborated in scheme-1. The different aralkyl/ aryl groups are listed in Table- Table-2  and Table- 
